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As in the case of aqueous solutions, the solubility of the 
precipitate is diminished by adding excess of the precipitant. 
When dry hydrogen sulphide is passed into benzene solutions 
of the oleate of copper, nickel or cobalt, the sulphides of the 
metals are at once thrown down. If these solutions are first 
saturated with hydrochloric acid so as to precipitate the chlorides 
and then saturated with dry hydrogen sulphide, the sulphides 
do not form. Stannic chloride dissolved in benzene was treated 
with dry hydrogen sulphide in large excess without any visible 
formation of sulphide; but on standing overnight there w«S 
a copious precipitate. Arsenic trichloride in benzene showed' 
a similar reluctance to form sulphide, but when petroleum 
ether was used as a solvent the formation was almost instan¬ 
taneous. 

Hughes has found that dry hydrochloric acid will not react 
with dry ammonia, a fact which the author has confirmed. Yet 
when anhydrous benzene is treated with hydrochloric acid dried 
over sulphuric acid and phosphorus pentoxide, and then 
ammonia (evolved by beating lime mixed with ammonium 
chloride and dried by passing through a tower of lime and one 
of dry pumice covered with phosphorus pentoxide) is passed 
into the solution, a white, bulky precipitate of ammonium 
chloride at once forms; the benzene vapours are enough to 
cause the reaction to take place. Neither of the solutions, nor 
the mixture, conduct better than benzene itself, nor is there any 
change of conductivity at the instant of mixing. Similarly, 
when anhydrous pyridine is mixed with benzene, the solution is 
a non-conductor. But when such a solution is mixed with a 
solution of hydrochloric acid in benzene there is at once formed 
a heavy precipitate of the hydrochloride. 

We must therefore conclude that instantaneous chemical re¬ 
actions are possible with non-conducting solutions as well as 
with electrolytes. W. R. C. 


A MEDIAEVAL TREATISE ON SURVEYING. 
IpROF, HAMMER, of Stuttgart, who has from time to time 
published interesting contributions to the history of geodesy 
and of surveying instruments, has given in a recent number of 
the Zeitschrift fiir Vermessungswesen a detailed account of 
Reinhold’s treatise on surveying and mine surveying, a little- 
known work that enjoyed great popularity in Germany in the 
Middle . Ages. In ihe bibliography appended to Brough’s 
“Mine Surveying” (ninth edition, 1902, p. 360), Reinhold’s 
book appears as the earliest independent treatise on the subject. 
In view of the far-reaching influence exercised by the work, 
a brief analysis of the contents may not be without interest. 

The title of the book is “ Griindlicher und warer Bericht vom 
Feldmessen.” It was published at Saalfeld in 1574 by his son, 
Erasmus Reinhold. Reinhold seniorwas born at Saalfeld in 1511 
and died there of the plague in 1553. From 1536 until his death 
he was professor at Wittenberg. The main contents of the book 
would appear, therefore, to have been written in the middle of the 
sixteenth century. The) preface, written by Erasmus Reinhold 
junior, a physician, gives examples of errors made in surveying. 
Thus, a large forest was measured thrice ; the first determination 
gave an area of 26,000 acres, the second 36,000 acres, and the 
last 27,000 acres. The author divides his “ Bericht ” on survey¬ 
ing into five sections. The first deals with the four rules of 
arithmetic, the extraction of square roots, &c. ; the second 
deals with the calculation of areas ; the third with the dividing 
up of land ; the fourth shows how the rules given may be applied 
in districts where other measures of area ar<^in use ; and, lastly, 
the fifth section enumerates the rules of surveying so as to 
enable, as the author puts it, a common man of sufficient intelli¬ 
gence to carry out his own measurements without further great 
ado. • The second part of the work is devoted to an account of 
the quadrants and of the compass, and to a treatise in nineteen 
chapters on mine surveying. 

In the first part of his book Reinhold complains that it is rare 
to find a town which uses the same names and sizes for field 
surveying as its neighbours. Morgen, Juchart, Tagwerk, 
Mannsmahd, Hufe, Hufacker, Artacker, &c., are among the 
units of area met with. He therefore carefully enumerates his 
measures of length and area, with the symbols used for them 
throughout the book. The unit of length is the rod [Ruthe) 
of 16 feet ( Werkschuh ), each of which is again divided into 
16 finger-breadths (Fingerbreit). The unit of area is.the acre 
(A tier) of 150 square rods {gevierdt Ruthen). The Werkschuh, 
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on which his whole system of measures is based, is dealt with 
by Reinhold in a peculiar manner, very characteristic of the 
period. He says in effect: how long, however, a Werkschuh is, 
is known to everyone, or can easily be ascertained from any car¬ 
penter, mason or cabinet-maker. Later on in the volume he 
gives a woodcut showing the length of a third of this foot, from 
which it is evident that the Werkschuh was 281 millimetres long, 
and consequently the Ruthe was 4'5o metres long, which is in 
close accord with the old Brunswick rod of 16 feet (4'566 
metres). A square rod would represent 20J square metres, and 
the unit of area, the Acker, would contain about 3040 square 
metres, which is in fair accord with several of the Morgen in 
use in Germany before the introduction of the metric system. 
For the measurement of lengths, Reinhold advocates the use of 
a cord or rods. A wire cord is preferred to a hemp one, as not 
being affected by weather or by varying tension. For setting 
out a right angle the author makes use of the right-angled 
triangle with the sides 3, 4 and 3. He also recommends the 
numbers 20, 21 and 29, as well as the approximation with the 
numbers 12, 12 and 17 (l2 2 + 12 2 = 288, whereas I 7 2 = 289). 
In reference to the latter method, he reminds the reader that he 
writes for the common man who does not require everything to 
be weighed on a gold-balance. Areas are calculated by means 
of rectangles, trapezoids and triangles, attention being given to 
the measurement of lakes and woods and other polygonal figures 
in which diagonals cannot be measured. For the measurement 
of angles the compass is used. It is graduated into single degrees, 
each 5 degrees being numbered consecutively from o to 360°. 
The direction of the pointer in the illustration given represents 
a westerly declination of about 6\ Lastly, the trigonometrical 
solution of triangles by the aid of a table of natural sines is ex¬ 
plained. The next section of the work deals exhaustively with 
the division of iand. Errors, it is pointed out, frequently occur 
which a good surveyor could easily prevent. Every prince and 
town, therefore, should, as the author quaintly puts it, have a 
licensed, but nevertheless competent, surveyor. The second 
division of the whole work is devoted to mine surveying. The 
instruments described include the compass, a good quadrant, a 
water-level and a hanging clinometer. The unit of length in 
mine measurements was the Lachter (fathom) of 6 shoes, and 
the technical terms then used were much the same as those now 
in vogue in German mines. 

Such in brief are the contents of this remarkable treatise 
written 350 years ago. Comparing it with some of the most 
recently published text-books on surveying, it is depressing to 
find how little is the progress that has been made in the instruc¬ 
tion in this important branch of engineering. In a large treatise 
on the subject published this year the statement is made that a 
slight knowledge of geometry is necessary, and consequently a 
chapter is inserted in the middie of the book dealing with 
geometry, trigonometry and logarithms. The development of 
the theory of measurements and the mathematical principles on 
which it is based are neglected, and the author confines himself 
to enunciating mechanical rules for the testing of surveying instru¬ 
ments and for carrying out surveys. This rule-of-thumb method 
of education was not enough for Reinhold in 1550, whilst in 
1782 Prof. Lempe, in his lectures at. the Freiberg School of 
Mines and in his text-book, went still further by urging the 
necessity of learning and applying arithmetic, geometry, plane 
and spherical trigonometry, and even analytical geometry and 
the elements of the differential and integral caleuius, as the surest 
basis of a successful study of mine surveying. B. H. B. 


DYNAMIC INTERPRETATION OF CELL - 
DIVISIONI 

"PHE author came to the study of biology possessing, as a civil 
engineer, an equipment rare among the disciples of this 
science. Some years ago he interpreted the phenomena of cell- 
division and karyokinesis as due to the play of Newtonian forces 
of equal potential but opposite sign, rather than to the gross 
actions of pull or push performed by ordinary mechanical forces ; 
and was able to reproduce the spindle-figure and centrosomes by 
a trough full of spirits of turpentine in which were suspended 
crystals of sulphate of quinine, and into which were introduced 
a pair of wires joined to the poles of an electric machine. After 
continued study under such masters as Giard, he now develops 

1 11 Interpretacion Dinamica de la division Cellular.” By A. Gallardo- 
Pp. toi. (Buenos Aires, 1Q02.) 
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the same conception and extends it in a thesis for the doctorate. 
The cytoplasm of a dividing cell is differentiated as the site of a 
field of force ; the spindle with its asters is the visible embodi¬ 
ment of the lines of force ; the centrosomes occupy the poles, 
that is the points of maximum potential and of physical equi¬ 
librium, though it is not legitimate to say that they are them - 
selves either the sources or the causes of the molecular stresses 
and strains. Where the centrosome expands into a large zoned 
astrosphere, as in the eggs of Rhynchelmis or Unio, the zones 
correspond to equipotential surfaces. It has been objected to 
such views that they will not explain multipolar figures, such as 
often occur in nature : but a tripolar figure can be formed in the 
above electric working model by introducing a third terminal put 



to earth ; while a quadripolar spindle can be reproduced by a 
magnetic model where iron-filings group themselves under the 
action of four poles alternately arranged at the consecutive angles 
of a square. But perhaps the most convincing illustration is sup¬ 
plied by two consecutive figures ; the one (Fig. l) is a geometrical 
construction to represent the plane section of a field of force 
passing through the poles, and displaying the system of equi¬ 
potential zones and lines of force, when the charges at the poles 
are + 5 and - 3 respectively; and the other (Fig. 2) is the de¬ 



lineation of an unequal mitosis in the connective tissue of a 
salamander-larva copied from F. Reinke. 

The splittipg of the chromosomes and the repartition of their 
twin moieties are referred to the same forces, which he terms 
“ karyokinetic ” not to prejudge their real nature. He suggests 
that in direct or amitotic divisions of the cell and nucleus the 
same forces are at work, although no material presentment of 
the lines of force is seen. 

The whole of this part is admirably worked out : it is quite 
free from those mathematical short-cuts, which are, indeed, indis¬ 
pensable for the rapid daily work of the physicist, but which 
Faraday, the great investigator of polar forces, was able to dis¬ 
pense with, and which are for the most part incomprehensible 
if not revolting to the biologist. 
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Gallardo regards heredity as the transmission from ceil to 
cell of the power to develop such forces in due course. That 
these forces are neither electric nor magnetic is certain. It is 
unlikely that Biitschli’s suggestion that they are osmotic is 
adequate, though doubtless osmosis does play a part in the pro¬ 
cess. Gallardo is content for the moment to regard them as 
“ vital” forces, avowing that he is so far a vitalist as to admit 
that the phenomena of living beings present problems and cha¬ 
racters not found in inorganic or dead groupings of matter. 
He does not, however, accept J. Reinke’s “dominant” 
hypothesis. 

We ourselves greet this pamphlet the more cordially as em¬ 
bodying ideas that we have held for years—nay, have attempted 
to work out. The task, however, could only be accomplished 
by one who possessed a solid grasp of modern physical science 
as well as of biological fact. We may note that the device we 
have adopted for modelling in three dimensions the karyokinetic 
figures—a glass trough of glycerine in which are suspended the 
finest iron-filings, levigated in alcohol—will be found useful by 
the physicist; for by moving it from place to place in a magnetic 
field he can render the courses of the lines of force visible, and 
map them out in space for himself or his students. 

Marcos Hartog. 


THE RABBIT PEST IN AUSTRALIA! 

T was hoped and expected that the long-continued drought 
which has prevailed throughout eastern Australia for the 
last six years would at least have had a good influence in sub¬ 
duing the rabbit pest, but such does not seem to have been the 
case. The rabbits, like all other living animals, have suffered 
severely in certain districts, but on the least mitigation of the 
drought they quickly recover themselves, and become as numerous 
and as destructive as ever. Large tracts of country formerly able 
to maintain sheep have been abandoned, we are told, on account 
of the rabbit pest, and have gone to waste in consequence of the 
futility of the various schemes that have been tried for the 
mitigation of this frightful evil. 

In these circumstances, Mr. William Rodier, of Tambua 
Station, Cobar, New South Wales, has done well to reprint the 
pamphlet on this subject to which we directed attention on 
a former occasion (Nature, March 21, 1889), and to explain, 
more fully the very simple and efficacious method by which he 
proposes to deal with the rabbit pest. Had the scheme put for¬ 
ward by Mr. Rodier been adopted when it was first suggested, 
we do not doubt that the success which it has met with,on his 
own station would have followed it elsewhere. But, as we all 
know too well, the prophet has little honour in his own country, 
and, instead of following Mr. Rodier’s excellent advice, the 
authorities have tried various other schemes that have in many 
cases only had the effect of augmenting the evil. 

Mr. Rodier’s plan for combating the rabbit pest is very simple. 
It is based on the well-known law of nature that polygamy is 
favourable to the increase of offspring and polyandry is 
unfavourable. Rabbits usually live in a polygamous state. One 
male impregnates a number of females and produces a large 
offspring. Mr, Rodier proposes to convert this polygamy into 
polyandry by catching the rabbits alive and killing all the 
females, while all the males are turned out again. If this is 
done, the male rabbits become more numerous than the females,, 
harass the females by their constant attentions and injure theie 
powers of breeding. Thus the offspring becomes continually 
less numerous. That this result will follow is illustrated by the- 
case of public women, who seldom bear children and never 
produce large families, and by other facts well known to science. 

The ordinary course pursued in trapping rabbits, in which 
all that are caught are killed, so far from diminishing the evil 
is much more likely to increase it. The great majority of the 
rabbits captured are sure to be males, because the male rabbits 
have the habit of congregating in certain spots called “ buck- 
heaps. ” In these spots they are easily caught by the trappers, 
who are, of course, only anxious to kill as many as possible and 
to obtain the fees offered for their destruction by the Rabbit 
Acts. Thus the males become diminished in numbers and the 
breed becomes increased. Various other modes of combating the 
rabbit pest have been tried in Australia, but all alike have proved 
to be failures. Poisons of different descriptions have been much 

1 “ The Rabbit Pest in Australia, its Cause and its Cure. 1 ’ By W. Rodier, 
Pp. 16. (Sydney, 1902.) 
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